IGF2/H19 imprinting analysis of human germ cell tumors (GCTs) using the methylation-sensitive single-nucleotide primer extension method reflects the origin of GCTs in different stages of primordial germ cell development.
Previous studies have demonstrated biallelic expression of the imprinted genes H19 and IGF2 and loss of DNA methylation of the SNRPN gene, indicating a common precursor cell of human germ cell tumors (GCTs), namely, the primordial germ cell (PGC). In this study, we applied the methylation-sensitive single-nucleotide primer extension (MS-SNuPE) technique to the analysis of the IGF2/H19 imprinting control region (ICR) in 55 GCTs from representative clinical and histologic subgroups. Most GCTs showed low methylation at the IGF2/H19 ICR. All 8 ovarian GCTs, 9 of 10 testicular seminomas, 7 of 10 testicular nonseminomas (all in adolescents/adults), 6 of 9 testicular yolk sac tumors (YSTs), and 12 of 14 nongonadal GCTs (all in infants/children) were hypomethylated. The highest methylation was observed in three childhood YSTs (boys) and 2 of 4 spermatocytic seminomas. The latter are derived from more advanced stages of germ-cell development. The predominantly low methylation of most of the other GCTs correlates with studies that demonstrated erasure of the methylation imprint of the IGF2/H19 ICR during embryonal PGC migration and development. These findings suggest that the IGF2/H19 methylation status in GCTs might reflect preservation of the physiologic imprinting erasure in PGCs rather than a loss of imprinting in a sense that is accepted for somatic tumors. Furthermore, this study indicates that imprinting control mechanisms other than the proposed CTCF (CCCTC binding factor) boundary model regulate IGF2 expression during this stage of PGC development as well as in GCTs derived from PGC. (c) 2005 Wiley-Liss, Inc.